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Project purpose and management implications.  
 
Grizzly bears are found across about 800,000 km2 of British Columbia.  Over the past 12 years, 
strategic level landuse planning has been completed across the province and many of these 
processes highlighted the need to protect grizzly bear habitat by not harvesting forest stands or 
by only partially cutting them.  However, which stands should not be harvested or partially cut has 
not been determined.  Because sustainable forest harvest rates depend on knowing which stands 
are available to cut, there is need to spatially delineate stands for protection or partial cutting. 
 
Several research projects have shown that grizzly bears select avalanche chutes and riparian 
areas that have a rich forb community.  Management biologists want to ensure that these 
selected habitats have adjacent timber protected, but are unsure of which specific avalanche 
chute or riparian complexes to protect and how much forest should be left and can these “buffers” 
be partially harvested.   
 
Project Start Date:  April, 2005.   
 
Other funding sources – BC Ministry of Forests and Range, Tembec Forest Industries, 
Meadow Creek Cedar, and Wildlife Conservation International contributed to this project.  
 
Methodology overview: 
 
Mapping Avalanche Chutes:  Using remotely sensed imagery and a terrain model, we applied a 
modeling approach to define avalanche chutes and four associated non-forested habitat classes 
across a 29,000 km2 study area in the southern Canadian Rocky Mountains.  We used 1:30,000 
colour orthophotos to map a representative sample of avalanche chute vegetation. We increase 
the resolution of Landsat-7 Thematic Mapper multispectal bands from 30 m to 15 m using the 
panchromatic band.   Our predictors consisted of most of the “panshapened” Landsat bands, 
three derived vegetation indices, and multi-scale slope and terrain curvature variables.  From 
these, we derived spectral and geomorphic signatures for mapped herb, low shrub, tall shrub, 
unvegetated avalanche habitat classes.  We applied a maximum likelihood estimator to 
discriminate pixels among these groups and unmapped sites. 
 
Factors influencing grizzly bear use of avalanche chutes – Westslopes telemetry data.  We 
did a retrospective analysis on a data set centered on Golden, BC, using VHF data from 61 
grizzly bears.  We mapped a sample of avalanche chutes (731) and quantified the amount of forb, 
shrub, tree, and non-vegetated cover within each chute.  We also measured forested buffer width 
on each side of the chute, solar radiation, chute size, chute density (# chutes per km) and 
quantified the amount of logging adjacent to the chutes.  Each chute was the sample unit and the 
intensity of use by bears was the response metric.  
 
Factors influencing grizzly bear use of avalanche chutes – Elk Valley and Flathead 
telemetry data.  In this analysis, we used VHF data from 117 grizzly bears and GPS collar data 
from 28 grizzly bears.  As in the Westslopes study, we mapped 4542 avalanche chutes and 
quantified the amount of forb, shrub, tree, and non-vegetated cover within each chute.  We used 
Resource Selection Functions across 4 spatial scales to identify factors that influence the use of 
avalanche chutes and other open herb/shrub dominated habitats. We used a similar analysis to 
identify factors that influence grizzly bear use of other habitats as well.  
 
Determining characteristics of bedding sites in buffers  A field crew of two people searched 
the forested buffer parallel to the chute edge until 150 m from the chute edge and the search path 
of each crew member was recorded using a GPS.  When grizzly bed was found (hair, digging, or 



scat) we established a recorded vegetation cover within 3 nested circular plots as well as an 
index horizontal visibility.  Matched unused sites were located 50-m away within the forested 
buffer.   Chute boundaries were digitized and distance-to-chute-edge was calculated for each 
point along our search path and for each bear bed.  We made univariate distance-to-edge 
comparisons of our search path relative to where beds were found.  We conducted univariate 
comparisons of the attributes surrounding bear beds and multivariate modeling to further examine 
the relative selection and interactions among different attributes on the location of bear beds.  To 
take advantage of the increased power of a matched design, we used conditional logistic 
regression fit to a cox-proportional hazards model.   
 
Project Scope and Regional applicability.  The field data were collected mostly in the Rocky 
Mountains of the East Kootenay, with some in the Selkirk Mountains west of Golden, so 
extrapolation beyond those areas should be done cautiously.  We are, however, continuing to 
collect information that should enable further extrapolation.  We have initiated similar work in the 
Columbia, Cascade, and Squamish Forest Districts (so far without FSP funding).  If patterns 
remain consistent across these more diverse areas, then more generally inference and 
application can be made. 
 
Useful information for forest practitioners.   Our analysis continues to support the long 
standing concept that roading and access management are key to grizzly bear habitat 
management.  Our analysis also provides a tool to map spring grizzly bear habitat, and delineate 
likely important open herb/shrub habitats.  Our detailed analysis, however, does not support the 
hypothesis that forest cover is an important factor influencing grizzly bear habitat selection.  
Habitat and access management guidelines, at least in the East Kootenay, could be re-assessed. 
 
Contact Information: 
 
Dr. Bruce McLellan.  Ministry of Forests and Range Research Brach 
bruce.mclellan@gov.bc.ca
604-452-3233 
 
Dr. Clayton Apps.  Aspen Wildlife Research 
clayapps@telus.net 
 
Rob Serrouya 
rserrouya@telus.net 
 
 

mailto:bruce.mclellan@gov.bc.ca

